This paper investigates how reaching and grasping are affected by various properties of the object and conditions under which objects are placed in. Many studies have examined the effect of object attributes such as sizes, shapes, and distances to the subject. However, little research has observed the motion of both fingers and wrist to look at the effect of various object properties. Also, little attention was given to quantitative analysis on temporal aspects of wrist movement and shape of the hand. Six subjects (3 males and 3 females) with a wide demographic range of hand anthropometry participated in the experiment. A cylinder of different sizes (diameters of 1.3, 3.8, 10.2 cm) was placed in front of the subjects at elbow height; the object was also positioned at different distances (20, 30, 40cm) along two orientations, vertical and axial directions. To quantify the movement, 3D-coordinates of the finger joints and the wrist of one hand were recorded during reaching and grasping actions. Analysis of grasping posture found that finger joint angles depended upon both object size and orientation while wrist postures were distinct depending on object orientation. Also, each object orientation caused different relative positions and directions with respect to the hand at grasping. Hence, the results suggests that people modify their wrist for a given object orientation, leading to different position of the object at grasping. Subsequently, finger joint angles are formed on the object based on object size or the subject's hand anthropometry. In addition, temporal variables will be explored to explain time profiles of the finger and wrist motion during reaching and grasping. This research is a good contribution to understanding hand shaping with consideration of various conditions, developing a kinematic model to predict the hand posture, and rehabilitation by providing comparative standard of hand movements. abs2008_02
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